In this work an attempt has been made for design optimization of composite drive shafts for power transmission applications. The one-piece composite drive shaft is designed to replace conventional steel drive shaft of an automobile using E-glass/epoxy and high modulus carbon/epoxy composites. A solution technique using ansys for design optimization of composites drive shafts is presented here. The purpose of using ansys to minimize the weight of shaft that is subjected to the constrains such as torque transmission. The weight savings of the E-glass/epoxy and corbon/epoxy shaft were 15%and 72%of the steel shaft respectively. Automotive drive Shaft is a very important component of vehicle. The present paper focuses on the design of such an automotive drive shaft by composite materials. Now a day's two pieces steel shaft are used as drive shaft. However the main advantages of the present design is; only one piece of composite drive shaft is possible that fulfill all the requirements of drive shaft. Two different designs are proposed one is purely from E-glass/epoxy and other is using Carbon/epoxy. The basic requirements considered here are torsional strength torsion buckling and bending natural frequency. An optimum design of the draft shaft is done which is cheapest and lightest but meets all of the above load requirements. Progressive failure analysis of the selected design is also done.
INTRODUCTION
first year. John. W. Weeton et al. briefly described the application possibilities of composites in the field of automotive industry to manufacture composite elliptic springs drive shafts and leaf springs. Beard more and Johnson discussed the potential for composites in structural automotive applications from a structural point of view. Pollard studied the possibility of the polymer Matrix composites usage in driveline applications. Faust etal described the considerable interest on the part of both the helicopter and automobile industries in the development of lightweight drive shafts.
Procedure for finding the elastic moduli of anisotropic laminated composites is explained by Azzi.V.D etal. Azzi.V.D .etal discussed about anisotropic strength of composites.
Lateral vibration
Vibration refers to mechanical oscillations about an equilibrium point. The oscillations may be periodic such as the motion of a pendulum or random such as the movement of a tire on a gravel road.
Bauchau developed procedure for optimum design of high-speed composite drive shaft made of laminates to increase the first natural frequency of the shaft and to decrease the bending stress. Shell theory based on the critical speed analyses of drive shafts has been presented by Dos Reis et al. Patricia L.Hetherington investigated the dynamic behaviour of supercritical composite drive shafts for helicopter applications. Ganapathi.et.al extensively studied the nonlinear free flexural vibrations of laminated circular cylindrical shells. A method of analysis involving Love's first approximation theory and Ritz's procedure is used to study the influence of boundary conditions and fiber orientation on the natural frequencies of thin orthotropic laminated cylindrical shells was presented. A first order theory was presented by Lee to detennine the natural frequencies of an orthotropic shell. Nowinski. J.L. investigated the nonlinear transverse vibrations of elastic orthotropic shells using Von-Karman-Tsien equations.
Optimisation
The optimum design of laminated plates and shells subjected to constraints on strength stiffness buckling loads and fundamental natural frequencies were examined. Methods were proposed for the determination of the optimal ply angle variation through the thickness of symmetric angle-ply shells of uniform thickness. The main features of GAs and several ways in which they can solve difficult design problems were discussed by Gabor Renner et.a1. Raphael T.Haftka discussed extensively about stacking-sequence optimization for buckling of laminated plates by integer programming. The use of a GA to optimize the stacking sequence of composite laminates for buckling load maximization was studied. Various genetic parameters including the population size the probability of mutation and the probability of crossover were optimized by numerical experiments. The use of GAs for the optimal design of symmetric composite laminates subject to various loading and 
Factor of safty
Factor of safety is a term describing the structural capacity of a system beyond the expected loads or actual loads. Essentially, how much stronger the system is than it usually needs to be for an intended load. Safety factors are often calculated using detailed analysis because comprehensive testing is impractical on many projects, such as bridges and buildings, but the structure's ability to carry load must be determined to a reasonable accuracy.
The designer must take into account the factor of safety when designing a structure. Since composites are highly orthotropic and their fractures were not fully studied the factor of safety was taken as 2.
Function of the drive shaft
First it must transmit torque from the transmission to the differential gear box.
During the operation it is necessary to transmit maximum low-gear torque developed by the engine.
The drive shafts must also be capable of rotating at the very fast speeds required by the vehicle.
The drive shaft must also operate through constantly changing angles between the transmissions the differential and the axles. As the rear wheels roll over bumps in the road the explained by Goldberg. Rajeev and Krishnamoorthy proposed a method for converting a constrained optimization problem into an unconstrained optimization problem. differential and axles move up and down. This movement changes the angle between the transmission and the differential.
The length of the drive shaft must also be capable of changing while transmitting torque. Length changes are caused by axle movement due to torque reaction road deflections braking loads and so on. A slip joint is used to compensate for this motion. The slip joint is usually made of an internal and external spline. It is located on the front end of the drive shaft and is connected to the transmission.
Overall shaft torque averages for each flex
One of the most obvious points that can be seen from comparing a list of torque measurements from the Dynacraft/Apollo test to the manufacturers' own published ratings is that no company publishes torque measurements for their steel shafts. This is an interesting point which underscores the fact that torque in a steel shaft has to be considered an entirely different parameter than it is in a graphite shaft. The main reason shaft manufacturers do not publish torque measurements for steel shafts is that torque does not vary from high to low nearly as much as it does in a graphite shaft.
When a steel shaft is designed once the weight wall thickness step pattern length and the shaft's various diameters are set the torque cannot be changed to any significant degree. Because the shaft is homogenous in its nature i.e. made from the same material throughout torque in a steel shaft is essentially a product of the geometric specifications of the shaft. To contrast in a graphite shaft once the manufacturer defines all of the geometric specifications of the shaft the torque can still be altered significantly. By varying the strength of the composite material and changing both the number of layers and the orientation of the various layers are aligned to the axis of the shaft a graphite shaft manufacturer has the ability to control the torque independently of the shaft's other specifications. To first understand about torque one must know that steel shaft do indeed have torque. Next how does torque in steel shafts compare to that of graphite shaft? provides the torque average of current model shafts at the time of this second.
Specification of the problem
The fundamental natural bending frequency for passenger cars small trucks and vans of the propeller shaft should be higher than 6500 rpm to avoid whirling vibration and the torque transmission capability of the drive shaft should be larger than 3500 Nm. The drive shaft outer diameter should not exceed 100 mm due to space limitations. Here outer diameter of the shaft is taken as 90 mm. The drive shaft of transmission system is to be designed optimally for following specified design requirements as shown in Table. Steel (SM45C) used for automotive drive shaft applications. The material properties of the steel (SM45C) are given in Table. The steel drive shaft should satisfy three design specifications such Max. Speed N max rpm 12000 of shaft 3.
Length of L mm 500 shaft as torque transmission capability buckling torque capability and bending natural frequency.
Assumption

1.
The shaft rotates at a constant speed about its longitudinal axis.
2.
The shaft has a uniform circular cross section.
3.
The shaft is perfectly balanced i.e. at every cross section the mass center coincides with the geometric center.
4.
All damping and nonlinear effects are excluded.
5.
The stress-strain relationship for composite material is linear & elastic; hence Hooke's law is applicable for composite materials. 6.
Acoustical fluid interactions are neglected i.e. the shaft is assumed to be acting in a vacuum. 7.
Since lamina is thin and no out-of-plane loads are applied it is considered as under the plane stress.
Selection of cross section
The drive shaft can be solid circular or hollow circular. Here hollow circular cross-section was chosen because: 1.
The hollow circular shafts are stronger in per kg weight than solid circular.
2.
The stress distribution in case of solid shaft is zero at the center and maximum at the outer surface while in hollow shaft stress variation is smaller. In solid shafts the material close to the center are not fully utilized. 
CONCLUSION
A procedure to design a composite drive shaft is suggested. Drive shaft made up of E-glass/ epoxy and corbon/epoxy multilayered composites have been designed. The designed drive shafts are optimized using ansys better torque transmission capacity and bending vibration characteristics. The usage of composite materials and optimization techniques has resulted in considerable amount of weight saving in the range of15%to72%when compared to conventional steel shaft. These results are encouraging and suggest that ansys can be used effectively and efficiently in other complex and realistic designs often en countered in engineering applications.
